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Abstract
Let u(t, x) be the fundamental solution to the Cauchy problem associated with the free linear
inhomogeneous Schro¨dinger equation
ı∂tu(t, x) + ∆xu(t, x) = F (t, x), (t, x) ∈ R× Rn, u(0, x) = 0,
where the forcing term F is supported on [0, 1]×Rn. We give counter examples that exclude
the validity of the local inhomogeneous Strichartz type estimate
‖ u ‖Lq([2,3];Lr(Rn)) . ‖ F ‖Lq˜′ ([0,1];Lr˜′ (Rn)) (1)
for a certain range of values of the Lebesgue exponents (q, r) and (q˜, r˜).
In the context of seeking the optimal range of exponents values for the admissibility of
the estimate (1), the new set of necessary conditions and theory of interpolation led us to
consider the estimate
‖ u ‖Lq([2,3];Ln(Rn)) . ‖ F ‖Lq˜′ ([0,1];L1(Rn)) (2)
with q ≤ 2n/(n − 2) and q˜ ≤ n/(n − 1). We considered the case q = r = n = 4 for data of
the type F (t, x) = δ0(x) f(t) and looked at the estimate
‖ u ‖L4([2,3]×(R4)) . ‖ f ‖L4([0,1]) . (3)
We proved a quadrilinear estimate that implies the estimate (3) with a divergence of an order
less than any positive ǫ. We showed this quadrlinear estimate using multilinear interpolation
tools in two different ways. In the first approach, we approximate the quadrilinear form we
want to estimate via approximating the Lq˜
′
data, f , by piecewise constant functions. While in
the second one we approximate the quadrilinear form itself using the dominated convergence
theorem.
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